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REMARKS 



Claims 12-18 and 20-30 are pending in the ai>pUcation. 

Claim 22 has been identijGed by the Examiner as being a duplicate of claim 21 . Claim 21 
has been canceled and claim 22 has been amended to moie clearly define the subject matter 
^licants regard as the invention. 

Claims 12 and 27 are rejected nnder 35 U.S.C. §112, second paragraph, as being 
indefinite for Ming to particularly point ont and distinctly claim the subject matter applicant 
regaids as the invention* Claims 12 and 27 have been amended to overcome these rejections in 
view of the Examiner's remarks. 

Claims 12-18 and 20-30 are rejected under 35 U.S.C § 103(a) as being ui5>atentable over 
Kojima et al. (U.S. Pat No. 5,507,623). Applicants respectfully traverse this rejection for the 
following reasons. 

In general, Kojima et al. teaches an approach for optimizing a balance of anticorrosive 
and durability properties across a coating's thickness that is deposited on a gas tuibine stationary 
or rotating blade. In this respect; colnmn 3, lines 42-65 describe the relationship between 
anticorrosive ptopattes and durability properties across a coating. More particularly, increasing 
the Al contmt realizes an increase in the anticorrosive properties of the Mpper layer of the 
coating; however, the tougjmess or durability of this layer is consequently reduced. This results 
in cracks forming in the upper layer ofUxo coating, wbxcix ultimately allows for high temperature 
corrosion to infiltrate the cradcs to a lower layer of the coating. Thus, in a coating whea:e the 
sm&ce portion of the Al content is increased for ^ihanced anticorrosive properties^ the 
anticonosive properties of a lower alloy-coated lay^ having an in(^emented Al content is also an 
important factor (ool. 3, lines 61-^5) due to cradc formation in fho upper layer of the coating. 

Kojima et el. teaches two layer alloy coatings formed as an MQ:A1X coating vi/tiere M is 
selected fixnn Fe, Ni and Co and X is Yttrium or oth^ rare earth metals. The lower layer of tiie 
coating deposited on the sur&ce of the substrate indudes Co or Co-Ni as M, and a idatively 
loweroontentof Alto attain desirable anticorrosive properties. The upper layer of Kojima etal., 
wtiidi is dqK>sited (m the lower layer, contains Ni as M, and an increased content of Al relative 
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to the low^ layer to attain desirable durability and anticorrosive properties near the surface of 
the coating. There is no Co or Co-Ni in die iqsper layer because the pi^ence of Co or Co-Ni 
does not allow for (he upper layer to have the desired anticorrosive piop^es. This is because 
increasing the Al content in the presence of Co or Co-Ni is probl^atic with respect to 
improving the anticorrosive properties (coL 3, Unes 4&49), 

Further in this respect, Kojima et al. teadies that Co or Co-Ni should not be contained in 
the upper layer because of the difBculty in attaining the desired anticorrosive properties in the 
presence of Co or Co-Ni. This clearly teaches away from the present invention as delineated in 
amended claims 12 and 27 because in both instances the outer layer of the claimed invention 
contains a quantity of Co, particularly in the range of between 5%-80wt%. Kojima et al. teaches 
that no Co may be contained in the upper layer whereas the present invention includes a quantity 
of Co in the outer layer to attain the desired pofermance diaracteristics of the coating. 

Notwittistanding the above, the Examiner cites exanq>l^ 22-24 of Table 1 in support of 
Kojima et al. teaching that the outer layer of Kojima et al. is an alloy of NiCoCrAlY wherein the 
Co content is between 20-30 wt%, Cr content is between 18-21wt% and Y content is 0.5wt%. 
The presence of Co in fliese esfcamples contradicts the written disclosure, which repeatedly 
emphasizes that the upper layer needs to be devoid of Co in order to attain the desired 
anticorrosive propaties in the upper lay^ of the finished coating. Furthennore, it is clearly 
disclosed in Kojima et al. that a test specimoi was formed with MCrAlX alloy-coated layers 
having various ccmipounds, including those of examples 22-24 and others in Table 1 (coL 10, 
lines 22^37), as comparative material, i.e.» coatings to be compare to mibodiments of the 
invmtion. This conq^mrative materid specifically includes an upper coated layer of NiCrAlY 
and CoCrAlY and a singje-oomposition MQ-AIY alloy-coated layer (coL 10, lines 24-27). The 
&ct that the jspper layers containing a quantity of Co are for comparative purposes requires 
fiirtfa^ review of thdr respective performances, whidi may be gamo^ fix>m Tables 2 and 3 . 

Tables 2 and 3 illustrate weiglht loss after hi^h4enq>^ature heating and damage to the 
base material and coated layer, re^pectivdy. Review of tiiese Tables in conjunction with Table 1 
reveals that any upper coated layer containmg a qumtity of Co, examples 13 and 1 6-27, results 
in eiiker partial or entire damage to Hie coated layer at test tmip^atures of 900°C and lOOO^C. 
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These test results substantiate tfiat Kojima et al. teaches away from induding Co in the upper 
layer of a coating if the coating is to have efifective antioonxisive and durability properties. 

With respect to the Al content in the outer layer as defined in amended claims 12 and 27, 
the Examiner cites column 4» lines 51*54 and Table 1, examples 9 and 10 in support of the 
rejection of tfa^e claims under 35 U.S.C. §103(a). .^yplicants respectfully submit that these 
cited sections do not teach or suggest the invention as claimed in amended claims 12 and 27. 
Column 4, lines 51-54 teach an Al content of 5-15 wt% in the upper alloy-coated layer, which 
only marginaUy overlaps the range of 3-6.5 wt% as claimed in amended claims 12 and 27. Such 
a margmal overlap at the low md of the cited range and the high end of the claimed range would 
not provide sufficient motivation for one skilled in the art to pursue other combinations down to 
and including the low end of the claimed range of 3 wt%. 

This deficiency in motivation is not repaired by the examples 9 and 10 of Table 1, which 
disclose Al contmt of 5wt% and 4wt%, respectively. These examples are for comparative 
purposes and result in a maxiTnimi Al concentration (wt%) of Al in a difiused layer that appears 
to be zero or ne^gible as shown in Table 1 . Obtaining a minimum concentration of Al in a 
difiused layer is a primary object of the teachings of Kojima et al. Thus, examples 9 and 10 
provide no teaching, suggestion or motivation to one skilled in the art to use the range of Al 
conteat in an outer layer as claimed in amended daims 1 2 and 27, 

Further, q»plicants respectfully disagree with the Examiner^s position that Kojima et aL 
teaches that the Y*-phase is large and the p-phase is intended to be reduced as mudk as possible, 
the Examiner citing column 3, lines 28-40 in support of this position. In the dted section, 
Kojima et al. teadies that in a Ni-Cr-Al system, *the solid solution limit of the p-phase (NiAl) in 
a Y-phase (Ni) whidi becomes the matrix is large*^. .^licants re^ectfiilly submit that it is the 
soM solution limit of the P-phase (hKAl) particles tiiat is large not tiie Y-phase. The cited section 
goes on to disdose that it is hard to reduce the p-phase with incremeotd additions of Al. In 
addition, in an MQAIX alloy-coated layer where M is Co or Co-Ni, a good deal of p-phase is 
reduced by augmenting tiieAl content oftiiesnr&ce portion* On the other hand, in an MCrAlX 
alloy-KX>ated layer where M is Ni, it is difficult to reduce the P-phase even by augmenting tiie Al 
content of the sur&ce portion. 
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Applicant's re^>6Ctfully submit Oat ndther the disclosuxe in coliunn 3, lines 28-40 nor 
disclosure elsewhere in Kojima et ai* teach or suggest the desirability of a pure 7-phase (Ni) as 
daimed in amended claims 12 and 27. One skilled in the art would not be motivated by the 
teachings of Kojima et al. or by the knowledge generally available to one skilled in the art to 
arrive at the invention as claimed in amended claims 12 and 27. 

Notwithstanding the above remarks, daim 12 has been amended to more clearly define 
tiie subject matter which applicant regards as the invention. More ^edfically^ claim 12 has been 
amended to redte that a layer of metastable aluminium oxide is formed on top of the out^ layer. 
Support for this amendment is found in paragraph [0053] of the instant qiplicdtion. 

With r^ect to claims 16 and 24, applicants respectfully submit that a oitical aspect of 
the invention defined therdn is that the outer layer be thinner tiian the int^mediate layer to 
permit Al fiom the intermediate layer to difiuse through tiie outer layer to support the formation 
of aluminium oxide on ths outer layer during long term service. The outer layer does not have a 
sufBdent concentration of Al to support formation of aluminium oxide and is conseqi;^tly 
dq>end©tit on difiusion of Al fi:om the intermediate layer. Thus, applicants respectfidly submit 
that this is a critical aspect of the invention and that there is no teaching, suggestion or 
motivation disclosed within Kojima et aL for one skilled in the art to arrive at (he varying 
thidoiess of layers as defined in claims 16 and 24. 

Claim 21 has been cancelled. 

Qatms 1-11 and 19 have been previously c^cdled. 

In view of the aliove remarks and amendments to the claims, applicants respectfully 
submit that Kojima et aL does not teach, suggest or provide the requisite moti\^tion to one 
dolled in the art to arrive at the invention as claimed in mended daims 12 and27» and all 
daims d^rending there firom. in view of the above remarks and amendments to fins q;>plication 
aj^licant respectfully requests reoonsidoration of this cqf^tication and allowance of daims 12-18, 
20 and 22-30. 
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Conclusion 

The commissioner is hereby authorized to charge any apjMt)priate fees due in connection 
wiA tfiis paper, including the fees specified in 37 C.F.FL §§ 1.16 (c), 1.17(a)(1) and L20(d), or 
credit any overpayments to Deposit Account No. 19-2179. 



Respectfully submitted. 



Dated: 




/ohn P. Musone 
Registration No. 44^61 
(407)736^9 



Siemens Corporation 
Intellectual Property Department 
170 Wood Avenue South 
Isdin, New Jersey 08830 
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